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DETAILED ACTION 

1. The addition of claims 16-19 is acknowledged. 

Claim Rejections - 35 USC § 112 

2. The rejection of Claim 8 under 35 U.S.C. 1 12 , 2 nd paragraph, is withdrawn in 
view of the Applicant's amendments to the claims dated 9/5/2006. 

Claim Rejections - 35 USC § 102 

The following is a quotation of 35 U.S.C. 102(b) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-5 and 16-19 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Kawajiri et al. (Japanese Patent 2002-134729). 

Regarding claim 1, Figs. 10 and 11 of Kawajiri et al. disclose a solid-state 
imaging device equipped with plural unit pixels (plural pixels can be seen in Fig. 10) 
each of which includes a photo-diode (15a and 17) and a photo-detector (all features to 
the left of the aforementioned photodiode in Fig. 1 1) on a substrate 1 1 , the photo-diode 
comprising a charge generating region 15a to generate charges upon light irradiation 
(Paragraphs 6 and 29), the photo-detector comprising a charge accumulation region 
(15b and 25) to accumulate the charges transferred from the charge generating region 
(Paragraph 7) and a charge transfer region (portion of 32a disposed between 15a and 
15b) provided between the charge generating region and the charge accumulation 
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region (see Fig. 11) of the pixel, and a first charge eliminating region 32b formed 
between the substrate 1 1 and the charge accumulation region (15b and 25). 

The claims to the generation of a signal potential that changes in accordance 
with the amount of the charges in the charge accumulation region, claims to the charge 
transfer region forming a first potential barrier to the charges in the charge generating 
region and the first potential barrier being removable according to an applied voltage to 
the photo-detector, claims to the first charge eliminating region forming a second 
potential barrier to the charges in the charge generating region, claims to the second 
potential barrier being removable according to an applied voltage to the first charge 
eliminating region, claims to the charges accumulated in the charge generating region 
being eliminated to the substrate through the charge accumulation region before 
starting accumulation of the charges in the charge generating region when the first and 
second potential barrier are removed, the claims to the charges beginning to be 
generated by light irradiation to the charge generating region to accumulate charges in 
the charge accumulation region upon formation of at least the second potential barrier, 
claims to the formation of the first potential barrier after a predetermined amount of time 
of the light irradiation preventing charges that are generated by the light irradiation to 
the charge generating region from being transferred to the charge accumulation region, 
and claims to the signal potential that changes in accordance with the amount of the 
charges in the charge accumulation region to be generated as a image signal are purely 
functional limitations. It is well known that similar structures have similar characteristics 
and functions. Thus, as the device of Kawajiri et al. meets the structural and 
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methodological limitations of this claim, it should also be able to exhibit similar functional 
capabilities. 

Regarding claim 3, Figs. 10 and 1 1 of Kawajiri et al. disclose the solid-state 
imaging device according to claim 1 , further comprising: 

a second charge eliminating region 41 formed near the charge generating 
region 15a; and 

a region 17c, provided between the charge generating region 15a and the 
second charge eliminating region 41. 

The claims to the region forming a third potential barrier to the charges in the 
charge accumulation region and the third potential barrier being lower than the first 
potential barrier such that the charges that are overflowed from the charge generating 
region are eliminated via the second charge eliminating region are purely functional 
limitations. It is well known that similar structures have similar characteristics and 
functions. Thus, as the device of Kawajiri et al. meets the structural and methodological 
limitations of this claim, it should also be able to exhibit similar functional capabilities. 

Regarding claim 4, Figs. 10 and 1 1 of Kawajiri et al. disclose the solid-state 
imaging device according to claim 1 . 

The claim to the second potential barrier being removable according to an 
applied voltage to the second charge eliminating region is a purely functional limitation. 
It is well known that similar structures have similar characteristics and functions. Thus, 
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as the device of Kawajiri et al. meets the structural and methodological limitations of this 
claim, it should also be able to exhibit similar functional capabilities. 

Regarding claim 5, Figs. 10 and 11 of Kawajiri et al. disclose the solid-state 
imaging device according to claim 1, wherein the charge generating region 15a has one 
conductive type (p), same as the substrate 11, and the photo-diode (15a and 17) 
comprises a first region 17 with opposite conductive type (n) that contacts the charge 
generating region 15a, and wherein the photo-detector (all features to the left of the 
aforementioned photodiode in Fig. 1 1) is a field effect transistor (see Fig. 11) and 
comprises: 

a channel region 17b formed on the surfaces of the charge accumulation 
region (15b and 25) with one conductive type (p) and the charge transfer region 
(portion of 32a disposed between 15a and 15b) with opposite conductive type 

(n); 

a gate electrode 19 formed on a gate insulation layer 18 that is formed on 
the channel region 17b; 

a source region 16 having opposite conductive type (n), the source region 
16 near the charge accumulation region (15b and 25) being connected to the 
channel region (see Fig. 11); and 

a drain region 17a with opposite conductive type (n) that is apart from the 
source region 16 by the channel region (see Fig. 11). 
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The claim to the signal potential being generated in the source region is a purely 
functional limitation. It is well known that similar structures have similar characteristics 
and functions. Thus, as the device of Kawajiri et al. meets the structural and 
methodological limitations of this claim, it should also be able to exhibit similar functional 
capabilities. 

Regarding claims 16-19, Figs. 10 and 1 1 of Kawajiri et al. disclose the solid-state 
imaging device according to claims 1 and 3. 

The claims to the first potential barrier being formed while at least the second 
potential barrier is formed and charges start to be generated by light irradiation to the 
charge generating region, and the first potential barrier being removed while the 
charges are accumulated in the charge accumulation region, and the first potential 
barrier being removed and formed plural times while at least the second potential barrier 
is formed and the charges beginning to be generated by the light irradiation to the 
charge generating region, to accumulate charges in the charge accumulation region are 
purely functional limitations. It is well known that similar structures have similar 
characteristics and functions. Thus, as the device of Kawajiri et al. meets the structural 
and methodological limitations of this claim, it should also be able to exhibit similar 
functional capabilities. 
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Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the . 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawajiri et al. in view of Miida (U.S. Patent 6476371). 

Regarding claims 6 and 7, Figs. 10 and 1 1 of Kawajiri et al. disclose the solid- 
state imaging device according to claim 5, wherein the plural pixels are arranged in first 
(vertical) and second (horizontal) directions to form a matrix (see Fig. 10) and further 
comprising: 

a first charge eliminating region (Kawajiri et al., Fig. 1 1 (32b)) formed 
between the substrate (Kawajiri et al., Fig. 11 (11)) and the charge accumulation 
region (Kawajiri et al., Fig. 11 (15b and 25)). 

Kawajiri et al., however, fails to disclose the switch circuit capable of electrically 
connecting and disconnecting the source region and the drain region of the pixel and 
the source regions of the pixels along the first direction being connected to one another, 
the gate electrodes of the pixel along the second direction being connected to one 
another and the drain regions of all pixels being common. 

Miida teaches a similar semiconductor device wherein there is a switch circuit 
capable of electrically connecting and disconnecting the source region and the drain 
region of the pixel (Miida, Col. 8, Lines 22-27 and 46-49); and 
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the source regions of the pixels along the first direction are connected to 
one another (Miida, Col. 8, Lines 2-5), the gate electrodes of the pixel along the 
second direction are connected to one another (Miida, Col. 7, lines 58-60) and 
.the drain regions of all pixels are common (Miida, Col. 7, Lines 61-63). 
It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the switch circuit and configuration of Miida into the device of 
Kawajiri et al. The ordinary artisan would have been motivated to modify Kawajiri et al. 
in the above manner for the purpose of reading out a video signal that does not contain 
a noise component due to the remaining charges from a signal output circuit (Miida, Col. 
8, Lines 8-14). 

The claims to the charges in the charge accumulation region being eliminated to 
the substrate via the first charge eliminating region when the potentials of the charge 
accumulation region and the charge transfer region are increased by boosting up a 
voltage to the gate electrode and wherein the voltage to the gate electrode is boosted 
by applying a voltage to the source and drain regions simultaneously while keeping the 
gate electrode at a high impedance state are purely functional limitations. It is well 
known that similar structures have similar characteristics and functions. Thus, as the 
device of Kawajiri et al. and Miida meets the structural and methodological limitations of 
this claim, it should also be able to exhibit similar functional capabilities. 



Regarding claim 8, Kawajiri et al. and Miida disclose the solid-state imaging 
device according to claim 6, wherein a second charge eliminating region (Kawajiri et al., 
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Figs 10 and 1 1 (41)) has one conductive type (p) and is formed near the charge 

generating region (Kawajiri et al., Figs 10 and 11 (15a)); and 

a second region (Kawajiri et al., Figs 10 and 11 (17c)) with opposite 
conductive type (n), provided between the charge generating region (Kawajiri et 
al., Figs 10 and 11 (15a)) and the second charge eliminating region (Kawajiri et 
al., Figs 10 and 11 (41)) (see Fig. 11 of Kawajiri et al.). 

The claims to the second region forming a third potential barrier to the charges in 
the charge accumulation region and the third potential barrier being lower than the first 
potential barrier such that the charges that are overflowed from the charge generating 
region are eliminated via the second charge eliminating region are purely functional 
limitations. It is well known that similar structures have similar characteristics and 
functions. Thus, as the device of Kawajiri et al. and Miida meets the structural and 
methodological limitations of this claim, it should also be able to exhibit similar functional 
capabilities. 

Regarding claim 9, Kawajiri et al. and Miida disclose the solid-state imaging 
device according to claim 8. 

The claim to the second potential barrier being removable according to the 
applied voltage to the second charge eliminating region is a purely functional limitation. 
It is well known that similar structures have similar characteristics and functions. Thus, 
as the device of Kawajiri et al. and Miida meets the structural and methodological 
limitations of this claim, it should also be able to exhibit similar functional capabilities. 
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Allowable Subject Matter 

5. Claims 14 and 15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The closest prior art (Kawajiri et al.) does not teach the second charge 
elimination region being a p+ type impurity region formed on an upper surface of an n+ 
type impurity region in the photodiode in combination with the additionally claimed 
features, as is claimed by the Applicant. Thus, the Applicant's claims are determined to 
be novel and non-obvious. 

Response to Arguments 

6. Applicant's arguments filed with respect to functional language in the claims have 
been fully considered but they are not persuasive. 

Applicant argues that the claims are allowable based on the amendments to said 
claims dated 9/5/2006. Examiner argues, as can be seen in the above rejection, that 
the amendments do not make the claims allowable, the majority of said amendments 
being directed towards limitations that are purely functional in scope and do not further 
define the claimed device over the device disclosed by Kawajiri et al. 
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Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William Kraig whose telephone number is 571-272- 
8660. The examiner can. normally be reached on Mon-Fri 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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